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Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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NATIONAL FOREWORD 

This Indian Standard which is identical with ISO 9336-1 : 1994 'Optics and optical instruments — 
Optical transfer function — Application — Part 1 : Interchangeable lenses for 35 mm still cameras' 
issued by the International Organization for Standardization (ISO) was adopted by Bureau of Indian 
Standards on the recommendations of the Photographic Equipment Sectional Committee and 
approval of the Mechanical Engineering Division Council. 

The text of ISO Standard has been approved as suitable for publication as Indian Standard without 
deviations. In the adopted standard certain conventions are not identical to those used in Indian 
Standards. Attention is especially drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice 
is to use a full point (.) as the decimal marker. 

The concerned technical committee has reviewed the provisions of the following International 
Standards referred in this adopted standard and has decided that they are acceptable for use in 
conjunction with this standard: 

ISO 9334 : 1995 Optics and optical instruments — Optical transfer function — Definitions and 
mathematical relationships 

ISO 9335 : 1 995 Optics and optical instruments — Optical transfer function — Principles and 
procedures of measurement 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of test or analysis, shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values {revised)'. The number of 
significant places retained in the rounded off value should be the same as that of the specified value in 
this standard. 
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Indian Standard 



INTERCHANGEABLE LENSES FOR 35 mm STILL 
CAMERAS — SPECIFICATION 



1 Scope 

This part of ISO 9336 specifies a method of testing 
interchangeable lenses for 35 mm still cameras with 
a picture format of 24 mm x 36 mm in terms of im- 
aging states aimed at making valid optical transfer 
function measurements. 

Special lenses for macrophotography, i.e. those de- 
signed and manufactured exclusively for obtaining a 
magnified image are not covered by this part of 
ISO 9336. 

2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions 
of this part of ISO 9336. At the time of publication, the 
editions indicated were valid. All standards are subject 
to revision, and parties to agreements based on this 
part of ISO 9336 are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below. Members of I EC and ISO 
maintain registers of currently valid International 
Standards. 

ISO 9334: — ^\ Optics and optical instruments — Op- 
tical transfer function — Definitions and mathematical 
relationships. 

ISO 9335: — ^', Optics and optical instruments — Op- 
tical transfer function — Principles and procedures of 
measurement. 



3 Definitions 

For the purposes of this part of ISO 9336, the defi- 
nitions given in ISO 9334 apply. 

4 General description of the lenses to be 
tested 

The lenses are used in still cameras of 
24 mm x 36 mm picture format. The typical object 
distance is up to several metres but sometimes more. 
Some lenses are capable of close focusing with a ratio 
of reproduction of up to 1:1. 

5 Test conditions 

In general, measurements shall be made with the in- 
finite object/image conjugate and in accordance with 
the general principles and procedures given in 
ISO 9335. Measurements should be made at finite 
distances including the closest focusing distance. 

When making measurements at a close distance, fo- 
cusing shall be done by means of the lens focusing 
ring. Fine focusing may be done with a change in ei- 
ther the distance between the lens and the image 
analyser or that between the lens and the object, i.e. 
test pattern. 

In order to determine the datum plane, focusing shall 
be done by adjusting the distance between the lens 
and the image analyser. 



1) To be published. 
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6 Specification of the imaging state 

6.1 Test specimen 

Table 1 specifies an imaging state for the test speci- 
men. 

6.2 Measuring equipment 

Table 2 specifies an imaging state for the measuring 
equipment. 

6.3 Measurement 

Tables specifies an imaging state for the measure- 
ment. 



7 Presentation 

Table 4 specifies an imaging state for the presen- 
tation. 



8 Accuracy of equipment 

Overall accuracy, repeatability within one laboratory 
and reproducibility between laboratories shall be as- 
sessed using known test lenses. 



Table 1 



Parameter 


Value/Setting 


Notes 


Aperture 
(/■-number) 


Maximum (full) 
and medium 
apertures 
essential 

Second maximum 
desirable 


"Medium" aperture shall be//5,6. if the lens full aperture /-number is smaller than 
//4. Otherwise, it shall be//8. 

The second maximum aperture shall be the one that is one full stop smaller than 
the full aperture, i.e. 1,4 times greater /-number than the full aperture /-number; 
for example, if the full aperture /-number is //1. 8, the second maximum aperture 
is//2.5(1,8x1,4). 

If the second maximum aperture cannot be set for some reason, then the next 
possible /-number, which is more than half a stop greater than full aperture 
/-number, shall be used; in the case of the above example, //2,8, instead of 
//2.5. 


Reference mark 


Index mark for 
distance scale 
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Table 2 



Parameter 


Value/Setting 


Notes 


Bench configuration 


1) Object at infinity 

2) Object and image at finite conjugate (up to 1:1) 




Spectral characteristics 


1 ) Spectral range: At least 380 nm to 670 nm 

2) Light source; Tungsten halogen lamp operated at a cor- 
related colour temperature of (3 200 ± 200) K in com- 
bination with a blue filter which reduces the intensity 
of radiation over a wavelength range corresponding to 
the green to infrared region. The relative spectral 
transmittance of the filterii is shown in figure 1 

3) Analyser: Photomultiplier with S-20 photocathode 


Any light source/analyser com- 
bination may be used provided 
that the overall spectral charac- 
teristics are the same as that of 
3 200 K/filter/S-20 combination. 


1) The Schott BG 38, 1 nnm thick, is an exannple of a suitable product available commercially. This information is given for 
the convenience of users of this part of ISO 9336 and does not constitute an endorsement by ISO of this product. 
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Figure 1 — Relative spectral transmittance of the filter 
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Table 3 



Parameter 


Value/Setting 


Notes 


MTF/PTF 


MTF essential 
PTF desirable 




Image scale 


1 : oo essential 

Finite distances including the closest focusing dis- 
tance desirable 




Focusing 


1 ) On-axis to maximum MTF at 20 mm^' at full ap- 
erture recommended 

2) 30 mm"' recognized 




Image lieight {h') 




'•'max 


h': half diagonal of the image field 
(21,6 mm). 

This set of image heights should be used in 
intercomparisons of OTF results. However, 
a different set of image heights may be 
selected for special applications. 


Reference angle (<^) 


1} 0°. 90°. 180° and 270°; or alternatively 
2) 56°, 124°, 236° and 304° 


Two diagonal directions 


Azimuth 


Radial and tangential 





Table 4 



Parameter 


Value/Setting 


Notes 


Reference plane 


Datum plane or mounting flange 




Upper spatial 
frequency 


50 mm" ' 


Higher spatial frequencies may be chosen 
for special applications. 


Selected spatial 
frequencies 


1 ) 10 mm" \ 20 mm" ' and 40 mm" ' recommended 

2) 1 mm" ' and 30 mm" ' recognized 


To be used, for example, when the OTF is 
given as a function of the image height. 


Frequencies for 
numerical presen- 
tations 


10 equidistant frequencies over the range 5 mm"' to 
50 mm"' 


Higher spatial frequencies may be chosen 
for special applications. 


Parameter list 


In addition to the standard parameter list given in ISO 9335: — , subclause 6.1, the following data should 
be listed: 

— position of the measurement plane relative to the datum plane; 

— the estimated uncertainty of the measurement. 
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